Abstract
Skeletal Muscle Contraction

158
In order to generate a muscle contraction (Figure 1) , the fiber first needs to be activated. In 
ROS/RNS and Muscle Quality
224
As mentioned earlier, strength deficits with aging are more rapid than the concomitant loss of 225 muscle quantity, which suggests dynapenia is largely due to changes in muscle quality. Age- At the neuromuscular junction, ROS production was recently demonstrated to be greater in the 232 levator auris longus muscle in old mice compared to young mice (26). Interestingly, these 233 changes were associated with less neurotransmitter being released at the synaptic cleft, which 234 could cause failure in the generation of an action potential by the sarcolemma. However, in that 235 study, the old muscle appeared to compensate or offset these changes by becoming more 236 excitable (26). Clearly, this is an understudied area of research and future investigations will be 237 needed to determine if age-induced oxidative stress at the neuromuscular junction alters muscle quality; in particular, before the muscle begins to compensate for the age-related reductions seen 239 in neurotransmitter content. With that said, it is also worth noting that persistent oxidative stress 
265
Importantly, RyR dysfunction mediated by depletion of calstabin is not only observed with aging 266 (3, 55), but also heart failure (58), muscular dystrophy (6), chronic muscle fatigue (7) Age-related reductions in specific force often range from 20-30% in both human and rat 291 permeabilized fibers (14, 23, 50, 65, 67) , and are associated with defective actin-myosin HNE adducts (68), which suggests accumulation of modified actin and myosin proteins is not the 300 main contributor to age-dependent reductions in permeabilized skeletal muscle fiber quality.
301
Rather, evidence for site-specific, redox modifications appears to be more promising. For Although it is difficult to determine the degree to which these redox modifications 307 influence cross-bridge cycling, it is likely that they are at least partially responsible for the 308 reductions in specific force observed in permeabilized fiber experiments. It is also possible that 13 other myofibrillar proteins are redox sensitive and contribute to age-induced muscle dysfunction.
310
For example, troponin T and myosin-binding protein C were both found to be increasingly 311 carbonylated in the rectus abdominis of old human subjects (20). However, it is currently 312 unknown how these modifications would influence force production. including skeletal muscle size, fiber activation, EC coupling and cross-bridge cycling (Figure 1) .
323
Of these, EC coupling failure mediated by RyR dysfunction via oxidation and/or nitrosylation 324 appears to be the strongest candidate based on the publications reviewed. However, it is clearly 325 evident that age-associated oxidative stress has the ability to alter strength at various sites 326 through several different redox modifications. 
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